This study was conducted to characterize the lipid fraction of 15 chia seed samples originating from five countries (Argentina, Paraguay, Uganda, Bolivia, and Peru). On average, chia seeds contained 34.5 g oil per 100 g dry-solids, in which the average contents of sterols, tocopherols, squalene, carotenoids, and phenolic compounds were 7,061, 600, 17.7, 2.2, and 9.7 mg/kg of oil, respectively. Alpha-linolenic acid share varied from 54.35% to 60.48%, and was accompanied by declining shares of linoleic, palmitic, oleic, and stearic acid, respectively. Principal component analysis showed that chia oil induction time was positively correlated with tocopherols and phenols, while negatively with quality indices and squalene content.
Introduction
Salvia hispanica L., commonly known as chia, is a plant native to Mexico and Guatemala [1] and widespread in late pre-Columbian time also to Honduras and Nicaragua. [2, 3] The Spanish conquest drastically limited the cultivation of chia and this prohibition was the highest between 1550 and 1810. [3] Due to confirmation of the high nutritional value of chia seeds, a renaissance of this plant was observed. In 1991, a research project was started called the "Western Argentina Regional Project¨which integrated chia in modern cultivation [4] and resulted in an increase in the worldwide area cultivated for chia from approximately 450 ha per year or less (only in Mexico) in 1994 [5] to 370,000 ha in 13 countries in 2014. [3] At present, the main cultivation areas of chia are in Bolivia, Ecuador, Peru, Paraguay, Ghana, Colombia, Thailand, the United States and Australia. [3] The biggest issue facing the USA and other countries is that chia is cultivated in a tropical area with short day lengths and only in agricultural zones between 20°55ʹN to 25°05ʹ S, [4] and at higher latitudes, the plant cannot produce seeds. [6] For this reason, the new varieties adapted to days longer than 12.5 h were developed and registered. This resulted in an increase in chia cultivation area in Argentina from 100 ha in 2010 to 120,000 ha in 2014. [3] Currently, chia seeds are popular components of various functional food products all over the world. However, in the European Union, their use is restricted by the European Food Safety Authority (EFSA) since chia is recognized as a "novel food". This term means a food or ingredient that was not consumed to a significant degree in the EU prior to May 15, 1997 . [7] According to EFSA recommendations, chia seeds can be added up to 10% to bread and bakery products, breakfast cereals, fruit, nut, and seed mixtures and sold as seeds with a recommended daily intake of up to 15 g. In 2015, the use of chia seeds for fruit juices and fruit juice mixtures in the amount of 15 g per 450 ml was allowed. Currently, EFSA proceeds application by The Ministry of Agriculture of the
Material and methods
The material in this study constituted chia seeds available on the local market in Olsztyn (Poland). The countries of origin declared cultivation method and permitted shelf life are presented in Table 1 . 
Oil extraction
Before oil extraction, chia seeds were aligned in moisture by storing 48 h at ca. 20°C and 65% of relative air humidity. Next, they were carefully ground in an A20 laboratory mill (IKA-Werke, Staufen, Germany) and transferred to a Soxhlet thimble. Lipids were extracted and determined by the Soxhlet method with hexane according to Polish Standard PN-EN ISO 659:2010. [16] Extraction was repeated 3-fold for each seed sample. The obtained oils were used in all further determinations.
Determination of fatty acid composition
Before analysis, fatty acid methylation was carried out according to the method described by Zadernowski and Sosulski. [17] The obtained methyl esters were analysed by gas chromatography with mass spectrometry using a GC-MS QP2010 PLUS (Shimadzu, Kyoto, Japan) system according to the parameters described by Czaplicki et al. [18] Separation was performed on a BPX70 (25 m × 0.22 mm × 0.25 µm) capillary column (SGE Analytical Science, Victoria, Australia) with helium as a carrier gas at a flow rate of 1.3 mL/min. The column temperature was programmed as follows: a subsequent increase from 150°C to 180°C at the rate of 10°C/min, to 185°C at the rate of 1.5°C/min, to 250°C at the rate of 30°C/min, and then a 10-min hold. The interface temperature of GC-MS was set at 240°C. The temperature of the ion source was 240°C and the electron energy was 70 eV. The total ion current (TIC) mode was used in the 50-500 m/z range.
Determination of phytosterols and squalene
The content of sterols and squalene was determined by gas chromatography coupled with mass spectrometry (GC-MS QP2010 PLUS, Shimadzu, Kyoto, Japan) according to the method described by Vlahakis and Hazebroek. [19] After saponification and extraction, compounds were re-dissolved in 1.5 mL of n-hexane and a 0.2 mL 5α-cholestane (Sigma-Aldrich, Poznań Poland) internal standard solution was added (0.83 mg/mL). After evaporation, the residues were re-dissolved in 100 µL of pyridine and 100 µL BSTFA (N,O-bis (trimethylsilyl) trifluoroacetamide) with 1% TMCS (trimethylchlorosilane) and left at 60°C for 60 min to complete derivatization. After silylation, the compounds were separated on a ZB-5MSi (Phenomenex Inc., Torrance, CA, USA) capillary column with helium as a carrier gas (0.9 mL/min). The injector temperature was set at 230°C and the column temperature was programmed as follows: 70°C for 2 min, a subsequent increase to 230°C at the rate of 15°C/min, to 310°C at the rate of 3°C/min, and then a 10-min hold. The interface temperature of GC-MS was set at 240°C. The temperature of the ion source was 220°C and the electron energy was 70 eV. The total ion current (TIC) mode for quantification (100-600 m/z range) was used. The quantifications using an internal standard method were then conducted.
Determination of tocopherols
Analysis of the content of tocopherols was carried out using high-performance liquid chromatography with fluorescence detection (HPLC-FLD), according to the method described by Czaplicki et al. [20] The oil-in-n-hexane solution (1%, m/v) was injected into the chromatographic system. The analysis was performed using a 1200 series liquid chromatograph manufactured by Agilent Technologies (Palo Alto, CA, USA), equipped with a fluorescence detector. The separation was done on a Merck LiChrospher Si 60 column, 250 mm × 4 mm, 5 µm. A 0.7% isopropanol solution in n-hexane at a 1 mL/min flow rate was used as a mobile phase. The fluorescence detector was set at 296 nm for excitation and 330 nm for emission. Peaks were identified based on retention times determined for α, β, γ, and δ tocopherol standards (Merck, Darmstadt, Germany) separately, and their content was calculated using external calibration curves.
Determination of carotenoids
Carotenoids were analysed using reversed-phase high-performance liquid chromatography (RP-HPLC) technique according to Czaplicki et al. [18] Briefly, the analysis was carried out using a 1200 series liquid chromatograph of Agilent Technologies (Palo Alto, CA, USA), equipped with a diode array detector (DAD) from the same manufacturer. Separation was performed at 30°C on a YMC-C30 150 × 4.6 mm, 3 µm column and YMC-C30 10 × 4.6 mm, 3 µm precolumn (YMC-Europe GmbH, Dinslaken, Germany). The binary mobile phase consisted of methanol (solvent A) and methyl tert-butyl ether (MTBE) (solvent B). The solvent gradient was as follows: 0-5 min, 95% A, 1 mL/min; 25 min, 72% A, 1.25 mL/min; 33 min, 5% A, 1.25 mL/min; 40-60 min, 95% A, 1 mL/min. The absorbance was measured at the wavelength of 450 nm. Compounds were identified based on retention times of commercially available standards (Sigma-Aldrich, Poznań, Poland) and their content was calculated using an external calibration curve prepared for β-carotene.
Determination of total phenolic compounds
Phenolic compounds were isolated using 4-fold methanolic (80%, v/v) extraction. Their content was determined spectrophotometrically according to the method described by Czaplicki et al., [20] with the Folin-Ciocalteu phenol reagent (Sigma-Aldrich, Poznań, Poland). Briefly, the extract was evaporated to dryness using a type R210 rotary evaporator. 0.25 mL of Folin-Ciocalteu reagent solution was then added to the dry residue, together with 1.5 mL of 14% (m/v) sodium carbonate water solution and 3.25 mL of deionized water. After 1 h, the absorbance of reaction mixtures was measured at 720 nm using a UV-8000S type spectrophotometer (Shanghai Metash Instruments, Shanghai, China) against a blank sample. The phenolic compound content was calculated based on the D-catechin (Sigma-Aldrich, Poznań, Poland) calibration curve.
Determination of chia oil quality
The acid, peroxide, and p-anisidine values were determined in accordance with procedures of CEN ISO 660:2010, [21] CEN ISO 3960:2012 [22] and CEN ISO 6885:2006, [23] respectively. The content of conjugated dienes and trienes was determined according to the AOCS method. [24] Determination of induction time
The induction time of oils was tested on a Rancimat apparatus 743 (Metrohm, Herisau, Switzerland). The analysis was performed according to the method described in PN-EN ISO 6886:2016-04 [25] standard. Briefly, 2.5 g of oil in a reaction vessel was weighed and, after capping, the vessel was placed in a thermostated electric heating block at a temperature of 110°C. An airflow rate of 20 L/h was provided. Determination of the induction time was based on the conductometric detection of volatile oxidation products. The time that elapsed until these oxidation products appeared was saved as the induction time.
Statistical methods
Statistical analysis of the results was performed using STATISTICA version 12.5 (StatSoft, Kraków, Poland). Principal components analysis (PCA) and analysis of variance (ANOVA) with Tukey's test for homogenous groups were also conducted (all analyses at the significance level p ≤ 0.05).
Results and discussion

Oil content and fatty acid composition of chia oils
The chia seeds only slightly varied regarding fat content (33.7-35.8 g/100 g of dry basis), with an average value of 34.5 g/100 g dry basis ( Table 2 ). The variability between samples of various origin was relatively low and slightly exceed 2%. As expected, α-linolenic acid prevailed among fatty acids, reaching a medium share of 55.84% with variation from 54.35% (Uganda No 10) to 60.48% (Argentina No 5). Chia seeds also contained linoleic, palmitic, oleic and stearic acids, listed in descending order of shares: 22.34%, 8.68%, 8.61%, and 3.95%, respectively. The oils also contained 4 unidentified minor fatty acids, with overall share from 0.27 to 0.87% of total fatty acids. In the case of major fatty acids the variability between samples of various origin was the highest for stearic (CV = 14.11%) and oleic acid (CV = 8.64%), while the lowest for linoleic acid (CV = 2.43%). The average n-6/n-3 fatty acid ratio was 0.40, with variation from 0.36 to 0.42. The content of oil in chia seeds determined in the present study overlapped with values 30-35% summarized in the EFSA report. [10] However, Ayerza [26] showed that cultivation location highly affects oil content and, for a single genotype, it can vary from 26.0% to 33.5%. The highest value can be obtained for cultivation areas with a medium year temperature of 15-17°C, rainfall of 300-560 mm and elevation of 1,156-2,200 m, while higher temperature and rainfall, followed by cultivation at lower altitudes, diminished oil deposition. [27] Although, chia seeds/oils are recommended as one of the richest plant sources of α-linolenic acid in the human diet (besides flax, perilla and cannabis sativa seeds), the composition of fatty acids in chia oil can be highly variable. Alfa-linolenic acid is always predominant, but its share varies from ca. 44% to 66%. [12, 15, [26] [27] [28] The share of linoleic acid varies from 16.6% to 30.5% and is negatively correlated with the share of α-linolenic. [26, 27] In the case of minor fatty acids such as palmitic, oleic and stearic acid, their shares can vary from 5.5% to 14.0%, from 3.9% to 11.1% and from 2.4% to 4.4%. [1, 9, 26] Chia oil can also contain trace amounts of saturated fatty acids of carbon chain length from C14 to C24, monounsaturated from C16 to C20, and trans fatty acids (C18:2 and C18:3), which in summary consist up to 1.5% of total fatty acids. [29] In general, α-linolenic acid share is increased in seeds cultivated in areas which favour oil accumulation (relatively cold, dry and of high elevation) and this explains the relatively low share of this fatty acid in seeds originating from Uganda. However, the extraction method can also be decisive. Ixtaina et al. [1] showed that variation in SC-CO 2 extraction parameters (temperature, duration, pressure) can change the share of α-linolenic acid (from 44.4% to 63.4%). In the cited study, a significant effect of extraction time on the percentage of linoleic and linolenic acids and n-6/n-3 relationship was found. There was an increase in linolenic acid at increasing extraction times whereas higher levels of linoleic acid were observed at intermediate times. [1] Such impacts should be taken into consideration during the choice of seed origin or method of oil extraction, since a high share of α-linolenic acid is crucial for the pro-healthy value of chia seeds. Alfa-linolenic acid is a precursor of the long-chain n-3 fatty acids: docosahexaenoic acid (DHA) and eicosapentaenoic (EPA), which are linked to various benefits, including cardiovascular and neurological health. [30] 
Sterols in chia oils
The sterol content varied from 6,653 (Peru No 13) to 7,665 mg/kg of oil (Paraguay No 6), with an average value of 7,061 mg/kg (Table 3 ). Among them, β-sitosterol prevailed with a share of ca. 55%. Chia oils also contained campesterol, 25-hydroxy-24-methylcholesterol, and stigmasterol (with average shares of 10.8%, 8.9%, and 4.2%, respectively). Additionally, approximately 20.7% of sterol-like compounds were not identified in this study. In general, sterol content and composition were relatively slightly varied by seed origin, with CV value not exceeding 5.18%.
Scientific references to sterol content in chia oil are scarce and inconclusive. Álvarez-Chávez et al. [12] determined their content in oil from seeds originating from Mexico (states of Jalisco and Sinaloa) as 12,600 and 8,159 mg/kg, respectively. In contrast, Ciftci et al. [11] found these compounds in amounts Values are mean ± SD (n = 3); SD -Standard deviation; CV -Coefficient of variance 2-3-fold lower (4,132 mg/kg of oil from seeds cultivated in Peru). Even lower values (up to 3,300 mg/kg oil) were found by Zanqui et al. [14] This suggests that the typical sterol content in chia oil is still uncertain. However, it is worth noting that the sterol content is highly dependent on the method of oil extraction. For example, Zanqui et al. [14] found these compounds in amounts from 1,610 to 3,300 mg/kg of chia oil in relation to the method of oil extraction (the lowest was found in oil after subcritical extraction with n-propane, while the highest was in oil extracted by the Soxhlet procedure). According to Dąbrowski et al., [15] extraction-dependent (solvent extraction, pressing, SC-CO 2 extraction) variability of sterol content in chia oil varies in a significantly lower range (from 4,794 to 5,522 mg/kg).
Besides the high variability of sterols content in chia oil, there is also still an inconsistency regarding their composition. In the present study, four compounds were identified: β-sitosterol (ca. 55%), campesterol (ca. 11%), 25-hydroxy-24-methylcholesterol (ca. 9%), and stigmasterol (ca 4%), with an additional share of ca. 21% of unidentified homologues. Ciftci et al. [11] found that the share of β-sitosterol (ca. 50%) and campesterol (ca. 11%) was similar, while these sterols were accompanied by a significantly higher share of stigmasterol (30%) and a 9% share of Δ 5 -avenasterol. In contrast, in a study by Zanqui et al. [14] β-sitosterol was predominant, reaching ca. 82%, followed by ca. 12% of campesterol and ca. 6% of stigmasterol. In turn, Álvarez-Chávez et al. [12] identified only β-sitosterol (56-64%), stigmasterol (14-17%), and stigmastanol (23-27%), while Bodoira et al. [31] found ca. 60% of β-sitosterol, ca. 10% of campesterol, and ca. 30% of 4,6-cholestadien-3β-ol. Summarizing these results, the data indicate that chia oils contain ca. 50-80% of β-sitosterol and probably ca. 10% of campesterol. In the case of the other sterols (25-hydroxy-24-methylcholesterol, Δ 5 -avenasterol, stigmastanol, or 4,6-cholestadien-3β-ol), a conclusive study on their identification and quantification is still needed.
Tocopherols in chia oils
The results presented in Table 4 show that the content of tocopherols in chia oils was highly variable, ranging from 129 mg/kg (Argentina No 1) to 735 mg/kg oil (Uganda No 10), with an average value of 600 mg/kg of oil. Among them, γ-tocopherol accounted for ca. 92% of the total, with an additional contribution of α-(ca. 5%) and δ-homologues (ca. 3%). Sample No 1 (Argentina) was unique in this regard, with an extremely low amount of total tocopherols (3-6-fold lower than in remaining samples) and an absence of α-tocopherol. Unlike fatty acids and sterols, the tocopherols content [9] determined their content from 238 to 427 mg/kg oil; Ciftci et al. [11] as 446 mg/kg; Zanqui et al. [14] from 150 to 273 mg/kg of oil; Amato et al. [13] from 472 to 510 mg/kg; Dąbrowski et al. [15] from 498 to 739 mg/kg, and Bodoira et al. [31] as 717 mg/kg. This indicates, in summary, that the tocopherol content can vary from 130 to 740 mg per kg of chia oil and this variability is highly dependent on the oil extraction method. [14, 15] Current study complements this knowledge, showing that the content of these compounds varies depending on the origin of the seeds, with a determined range from 129 to 735 mg/kg of oil. It is worth noting that all cited studies found γ-tocopherol to be the main homologue (share from 91% to 99%), with only a small contribution of other homologues.
Minor chia oil components: squalene, carotenoids, and polyphenols
Squalene content varied from 11.08 (Paraguay No 7) to 29.86 mg/kg chia oil (Argentina No 2), with an average value of 17.67 mg/kg (Table 5 ). To the best of the authors' knowledge, only our studies have found this compound in chia oil. In a previous study by Dąbrowski et al., [15] squalene content reached values of 58-99 mg/kg in relation to the method of extraction. The highest concentrations were determined in oils obtained by SC-CO 2 extraction conducted at 70°C (ca. 99 mg/kg) and by Soxhlet extraction using acetone (ca. 91 mg/kg). However, the results of the present study with a higher number of seed samples showed that squalene content in typical chia oil seems to be closer to 20 mg/kg. For such a squalene value, the extraction procedure can change this value in the range of 18.7-63.5 mg/kg. [32] In tested chia oils, carotenoids were minor phytochemicals and accounted for 2.20 mg/kg, with variation from 1.34 (Paraguay No 8) to 3.98 mg/kg (Bolivia No 11). Previous studies showed that these compounds in concentrations from 0.53 [9] to 11.6 mg/kg. [13] Similar to the previously discussed compounds, the carotenoid content in chia oil also depends on the extraction method, with possible variation from 4.10 to 8.40 mg/kg. [15] Chia carotenoid composition is also still unknown. The authors' previous study with the use of supercritical extraction with CO 2 enriched with acetone showed that, among them, ca. 2/3 constitutes lutein, with an approximately 30% share of β-carotene and small amounts of 9-cis-β-carotene. [32] However, the present study does not , with an average value of 9.66 mg/kg. Despite the high impact on oil oxidative stability, polyphenols are rarely assayed in chia oils. Amato et al. [13] determined only traces of these compounds in chia oils, Bodoira et al. [31] determined ca. 42 mg/kg, while Oliveira-Alves et al. [33] the level of 20 mg/kg. The authors' previous results showed that the method of oil extraction is crucial. By changing the procedure/type of extraction, the concentration of polyphenols in oil can vary in the range of 0-172 mg/kg. [15] The cited study showed that polyphenols can be preferentially extracted with the use of acetone. However, the relatively high variation of phenolic compounds in oils extracted in this study by the same manner (Soxhlet procedure with hexane use) is difficult to explain. It is thought that part of the polyphenols, especially phenolic acids like caffeic, chlorogenic, and rosmarinic found in chia seeds [34] become lipid soluble after release from lignocellulose matrix by specific esterases. [35] On the other hand, phenolic acids and other chia phenols like myricetin, quercetin and kaempferol [29, 36] can be derivatized to more polar compounds of poorer solubility in oil. It may explain the phenomenon of sample No 1, characterized by the highest rancidity indices (discussed in the next section) with the lowest content of phenolic compounds.
Quality indices of chia oils and their correlations with phytochemical content
The quality indices (Table 6 ) of chia oils differed widely in regard to acid (AV), peroxide (PV) and p-anisidine (p-AV) values and the contents of conjugated dienes (K 232 ) and trienes (K 270 ). In summary, the variation of AV ranged from 1.56 to 25.69 mg KOH/g of oil; PV ranged from 1.60 to 7.30 mEq O 2 /kg of oil; p-AV ranged from 0.53 to 14.59 and conjugated dienes and trienes ranged from 0.157% to 0.344% and 0.000% to 0.013%, respectively. Codex Alimentarius Commission for cold-pressed and virgin oils recommended a maximum level of 4 mg KOH/g and 15 mEq O 2 /kg (Codex Stan 210-1999 and 211-1999). Among the tested chia seeds, samples coded 1, 4, 8, and 9 10) , which pointed to a ca. 25-fold difference in the oxidative stability of these two chia oils. A previous study showed that chia oil quality can be differentiated by seed origin (Mexican, Argentinian or Guatemalan seeds), with a variation of peroxide value from 1.64 to 17.5 mEq O 2 /kg oil and an acidity value from 1.64 to 2.05 mg KOH/g of oil. [37] Much higher acidity of fresh-pressed chia oil from seeds cultivated in Argentina (0.13 g of oleic acid/g oil), accompanied by a unique lack of primary oxidation products (not detected PV) was determined by Bodoira et al. [31] This indicates that cultivation conditions and post-harvest seed treatments can probably be decisive in maintaining the quality of the lipid fraction of chia seeds. The main reason for the high acid value of chia oil can be the prolonged time of activity of native seed lipases. [38] The correlations between chia oil quality indices and the total content of determined lipophilic compounds are presented in Figure 1 . As expected, the induction time of oil was positively correlated with the total content of polyphenols and tocopherols. Recently, strong correlations between induction time and total phenolics in various oils were determined, e.g. by Dąbrowski et al., [15] Gruzdiene and Anelauskaite, [39] Farhoosh et al. [40] and Roszkowska et al. [41] Similarly, tocopherols are known as the main antioxidants of vegetable oils, although their antioxidant activity is highly dependent on the concentration, relative proportions of isomers and oxidation/storage temperature. [40, 42] In general, the highest antioxidant activity was determined for δ and γ forms [43, 44] which prevail in chia oils.
In contrast, the main negative correlations (Figure 1) were found between chia oil induction time and all indices of initial oil deterioration (AV, PV, K 232 , and K 270 ). Increased concentration of free fatty acids favours oxidation, [45, 46] while an increased content of hydroperoxides and conjugates of fatty acids indicates the propagation stage of oxidation. As a result, oils with initial high values of hydrolytic and oxidative deterioration are of significantly lower shelf life. [47] The present study also found a negative correlation of chia oil induction time with squalene content. Although squalene is considered to be a potentially strong antioxidant, it mainly acts as a quencher of singlet oxygen. [48] However, in the case of the used Rancimat test (low light impact and sensitizer concentration), 3.51 ± 0.00 bc 6.30 ± 0.14 g 1.87 ± 0.01 c 2.71 ± 0.07 ef 0.199 ± 0.020 def 0.002 ± 0.000 bcde 3
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9.58 ± 0.97 e 2.00 ± 0.00 ab 1.02 ± 0.01 b 3.24 ± 0.06 f 0.233 ± 0.000 gh 0.002 ± 0.000 abcde 10 1.88 ± 0.24 ab 2.10 ± 0.14 ab 3.45 ± 0.05 h 2.17 ± 0.02 cde 0.197 ± 0.000 cde 0.002 ± 0.001 abcd 11 3.55 ± 0.24 bc 2.00 ± 0.00 ab 1.98 ± 0.04 cd 1.81 ± 0.01 bcd 0.157 ± 0.000 a 0.002 ± 0.000 cde 12 2.20 ± 0.24 abc 1.60 ± 0.28 a 2.04 ± 0.03 cde 1.19 ± 0.19 ab 0.230 ± 0.000 gh 0.006 ± 0.000 f 13 3.33 ± 0.25 abc 3.00 ± 0.28 cd 1.87 ± 0.06 c 1.38 ± 0.17 b 0.182 ± 0.001 bcd 0.003 ± 0.000 de Values are mean ± SD (n = 3); SD -Standard deviation; CV -Coefficient of variance oxidation proceeded mainly by triplet oxygen (in this case, squalene can be less active). Additionally, the observed correlation could be concentration-related, since in chia oil squalene was only a minor ingredient. In comparison, the best plant sources of squalene with high oxidative resistance are olive oil (1700-4600 mg/kg) [49] and amaranthus oil (10400-73000 mg/kg). [50] Conclusion
The results of this study showed significant differences between chia seeds available on market. The mostly variable was oil quality, with some samples characterized by rancidity indices exceeding the limits recommended by Codex Alimentarius Commission. It is supposed that the observed deterioration of fatty acids proceeded at the stage of seed production or storage before market distribution. It indicates that more scientific attention should be paid to processes related to harvesting, drying, and storage of chia seeds. This can help to protect seeds against the activity of lipases, which open routes for other enzymes and undesirable oxidation processes.
